In this paper there are described systematic experiments made to determine the effect of various fertihzers upon capillarity, percolation, flocculation, cohesion, apparent specific gravity, vapor pressure, and hygroscopic moisture. Before it is possible to reach a thorough understanding of Hawaiian soils it has been found necessary to study them from all standpoints. The paper is a contribution to the knowledge of the physical properties of soils and particularly of the effect of fertilizers in other ways than as plant food.
Soil moisture is a prime factor in successful plant growth. It not only influences the physical condition but also acts as a vehicle for the transmission of plant food from the soil to the plant. Since all mineral and many organic substances are more or less soluble in water and since all dissolved material is known to affect the physical properties of the solvent, it may be concluded that the properties of soil moisture and also the physical condition of the soil are partially dependent upon the composition of the soil solution.
These physical properties include capillarity, percolation, flocculation, cohesion, apparent specific gravity, vapor pressure, and hygroscopic moisture. Although the laboratory determinations of these properties of a soil and of the effect of salts thereon have little direct practical value, since the soil in such cases is not in a natural state, and other conditions are abnormal, they may be useful for (7) studying the relationship of different soil types and the effect of fertilizers upon the physical factors influencing plant growth.
From previous work in this laboratory and the experiences of practical farmers, physical factors appear to play a large part in the fertility of Hawaiian soils. The effects of heat and volatile antiseptics, the action of lime, the high absorptive power for fertilizers, the difficulties in drainage, high cost of tillage, and the pecuUar biological effects that ensue, seem to be very largely explainable on a physical basis and to be referable in part to coUoids.
In The following tables show the physical composition and properties of these types.
In Table I Here also the relation between acidity and rise of moisture is similar to that observed in the case of the potash salt. For studying the effect of fertilizers upon this property of soils 1-inch glass tubes containing soil columns of about 30 centimeters were fitted up as in studying the capillary activity. These tubes were connected with a constant supply reservoir which maintained a 1-inch head of water in the tubes, and the water passing through the soil was measured at intervals. The totals of these measurements are given in Table VIII . 
APPARENT SPECIFIC GRAVITY.
Closely related to cohesion and bearing directly on the swelling of soils on wetting and shrinking and cracking upon drying is the apparent specific gravity, the relation between the weight of a soil and the volume it occupies. This property has been supposed to be at a minimum at the optimum moisture content of the soil. Like all physical properties it is subject to modification and is more or less affected by the same factors that affect the cohesive power.
The same apparatus used for penetration experiments was used for the determination of the apparent specific gravity. The data were obtained by dividing the weight of the soil in the container by its volume. The results are given in Table XI . 
